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Specifications 

1 . (Title of the Invention) 

SWITCHED CAPACITOR MODULATOR 

2. (Scope of Patent Claims) 

(1) A switched capacitor modulator that forms signals that are modulated by modulating carrier signals with 
modulated signals, comprising: 

a primary capacitive medium that has first input to which the modulated signal is applied, second input to which 
a plurality of switching signals is applied, output that provides the sampled modulated signal, and first and 
second electrodes; and a switching means that contains a plurality of binary switches that connects said first and 
second electrodes to said input and output in response to the switching signals; 

a logic means that generates said switching signals in response to a carrier signal and a clock signal that has 
frequency of at least four times that of the carrier signal; 

and an integration means that provides a modulated signal in response to said sampled modulated signal. 

(2) The modulator according to Claim 1 in the Scope of Patent Claims, wherein said plurality of binary switches 
includes at least first, second, third, and fourth switches; said first electrode is connected to said first input 
through the first switch and connected to the common ground through the second switch; and said second 
electrode is connected to said output through the third switch and connected to the common ground through the 
fourth switch. 



(3) The modulator according to Claim 2 in the Scope of Patent Claims, wherein said logic means in the first half 
cycle of the carrier signal is configured such that said primary capacitive medium is charged with the modulated 
signal by generating switching signals that close said first and fourth switches and open said second and third 
switches in one of the half cycles of the clock signal, and said capacitive medium is discharged by generating 
switching signals that open said first and fourth switches and close said second and third switches in the 
remaining half cycle of the clock signal. 
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(4) The modulator according to Claim 3 in the Scope of Patent Claims, wherein said logic means in the second 
half cycle of the carrier signal is configured such that said primary capacitive medium is charged with the 
modulated signal by generating switching signals that close said first and third switches and open said second 
and fourth switches in one of the half cycles of the clock signal, and said capacitive medium is discharged by 
generating switching signals that open said first and third switches and close said second and fourth switches in 
the remaining half cycle of the clock signal. 

(5) The modulator according to Claim 4 in the Scope of Patent Claims, wherein a delay means is established that 
consists of ( 1 ) an operational amplifier fifth switch that has input and output and (2) a storage capacitive 
medium; the input of the operational amplifier is connected to said first input through the fifth switch; the output 
of the operational amplifier is connected to said first switch; the storage capacitive medium is placed in between 
the input of the operational amplifier and the common ground, and it controls the fifth switch with a switching 
signal that is identical to that of the fourth switch. 

(6) The modulator according to Claim 3 in the Scope of Patent Claims, wherein said switching means contains 
the fifth switch that connects said first input to said second electrode in response to switching signal S that is 
separate from those previously described; said logic means generates said switching signal S that opens this fifth 
switch in said first half cycle of the carrier signal; and said logic means in said second half cycle of the carrier 
signal further generates switching signals that charge said capacitive medium with a modulated signal by closing 
said second switch and opening said first and fourth switches, closing the fifth switch and opening the third 
switch in the first half cycle of the clock signal, and generates switching signals that discharge said capacitive 
medium by opening, the fifth switch and closing the third switch in the second half cycle of the clock signal. 

(7) The modulator according to Claim 3 in the Scope of Patent Claims, wherein said switching means contains 
the fifth switch that connects said output to said first electrode in response to switching signal S' that is separate 
from those previously described; said logic means generates said switching signal S' that opens this fifth switch 
in said first half cycle of the carrier signal; and said logic means in the second half cycle of the carrier signal 
further generates switching signals that charge said capacitive medium with a modulated signal by closing said 
fourth switch and opening said second and third switches, closing the first switch and opening the fifth switch in 
the first half cycle of the clock signal, and generates switching signals that discharge said capacitive medium by 
opening the first switch and closing the fifth switch in the second half cycle of the clock signal. 

(8) The modulator according to Claim 5, Claim 6, or Claim 7 in the Scope of Patent Claims, wherein said 
switching means further contains a plurality of auxiliary capacitive media and a shaping medium that consists of 
a plurality of auxiliary switches that respond to auxiliary switching signals; each auxiliary capacitive medium is 
connected to both ends of said primary capacitive medium through the corresponding auxiliary switch; and said 
logic means generates said auxiliary switching signals that activate said auxiliary switches with a frequency that 
is an integer multiple of that of the carrier signal. 

3. (Detailed Description of the Invention) 

The present invention is related to technology that modulates signals by crossing a signal from a given frequency 
range with a signal from a second frequency range that is between an approximate sinusoidal wave and a square 
wave. 



In the past, modulators were constructed by combining various nonlinear devices - vacuum tubes, diodes, 
transistors, and switches, for example - with a transformer or an amplifier. For example, the modulator shown in 
US Patent Number 3,937,882 (Bingham, dated February 10, 1976) can be considered a case in point of such 
devices. As requirements from the standpoint of design, if it were necessary to restrain the values that correspond 
to all of the spurious output of the modulator to extremely low values, it was generally considered necessary to 
regulate the circuit parameters individually. 

It is often desired to implement the transfer functions of electronic circuits with only the components that can be 
mounted to the LSI circuit. 
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